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1-year outcomes with the Absorb bioresorbable scaffold in
patients with coronary artery disease: a patient-level, pooled
meta-analysis

Gregg W Stone, Runlin Gao, Takeshi Kimura, Dean | Kereiakes, Stephen G Ellis, Yoshinobu Onuma, Wai-Fung Cheong, Jennifer Jones-McMeans,
Xiaolu Su, Zhen Zhang, Patrick W Serruys

Summary

Background Compared with metallic drug-eluting stents, bioresorbable vascular scaffolds (BVS) offer the potential to
improve long-term outcomes of percutaneous coronary intervention. Whether or not these devices are as safe and
effective as drug-eluting stents within the first year after implantation is unknown.

Methods We did a patient-level, pooled meta-analysis of four randomised trials in which 3389 patients with stable
coronary artery disease or a stabilised acute coronary syndrome were enrolled at 301 academic and medical centres
in North America, Europe, and the Asia-Pacific region. These patients were randomly assigned to the everolimus-
eluting Absorb BVS (n=2164) or the Xience cobalt-chromium everolimus-eluting stent (CoCr-EES; n=1225).
The primary endpoints were the 1-year relative rates of the patient-oriented composite endpoint (all-cause mortality,
all myocardial infarction, or all revascularisation) and the device-oriented composite endpoint of target lesion failure
(cardiac mortality, target vessel-related myocardial infarction, or ischaemia-driven target lesion revascularisation).
All analyses were by intention to treat. The four randomised trials included in our meta-analysis are all registered
with ClinicalTrials.gov, numbers NCT01751906, NCT01844284, NCT01923740, and NCT01425281.

Findings The summary treatment effect for the 1-year relative rates of the patient-oriented composite endpoint did not
differ significantly different between BVS and CoCr-EES (relative risk [RR] 1-09 [0-89-1-34], p=0-38). Similarly, the
1-year relative rates of the device-oriented composite endpoint did not differ between the groups (RR 1-22 [95% CI
0-91-1-64], p=0-17). Target vessel-related myocardial infarction was increased with BVS compared with CoCr-EES
(RR 1-45 [95% CI 1-02-2-07], p=0-04), due in part to non-significant increases in peri-procedural myocardial
infarction and device thrombosis with BVS (RR 2-09 [0-92-4-75], p=0-08). The relative rates of all-cause and cardiac
mortality, all myocardial infarction, ischaemia-driven target lesion revascularisation, and all revascularisation did not
differ between BVS and CoCr-EES. Results were similar after multivariable adjustment for baseline imbalances, and
were consistent across most subgroups and in sensitivity analysis when two additional randomised trials with less
than 1 year of follow-up were included.

Interpretation In this meta-analysis, BVS did not lead to different rates of composite patient-oriented and
device-oriented adverse events at 1-year follow-up compared with CoCr-EES.

Funding Abbott Vascular.

Introduction therefore developed to provide the drug delivery and

As technology has advanced from balloon angioplasty to
bare metal stents to drug-eluting stents, patient outcomes
after percutaneous coronary intervention have
progressively improved, especially within the first year
after treatment.”> However, all metallic stents remain
susceptible to very late (>1 year) stent thrombosis and
restenosis, which limits long-term event-free survival
and means that many patients have chronic reliance on
dual anti-platelet therapy’” In many large-scale
randomised trials, adverse events adjudicated as
originating from the treated target lesion after metallic
drug-eluting stents occur at a rate of 2-3% per year for at
least 5 years, with no plateau evident.** Such events are
thought to arise in large part from the permanent
presence of a metallic endoprosthesis at the target lesion
site. Fully bioresorbable vascular scaffolds (BVS) were

mechanical support functions of metallic drug-eluting
stents within the first year, and then completely resorb
within the next few years (being replaced by cellular and
connective tissue), thereby restoring vascular function
and improving long-term patient outcomes.

The Absorb BVS (Abbott Vascular, Santa Clara, CA,
USA; hereafter referred to as BVS), is a 150 pm thick
bioresorbable poly(r-lactide) scaffold with a conformal
bioresorbable poly(p,1-lactide) coating (total thickness
7 pm) that elutes everolimus. Randomised trials
comparing this device to the Xience cobalt-chromium
everolimus-eluting stent (CoCr-EES; Abbott Vascular)
were done to support regulatory approval in Europe,
Asia, and the USA, and have only recently been
reported.*™ These studies were designed to show the
non-inferiority of BVS compared with CoCr-EES for
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Research in context

Evidence before this study

We searched PubMed, several websites (www.tctmd.com, www.
clinicaltrials.gov, www.clinicaltrialresults.org, and www.acc.org)
and the proceedings of major cardiology meetings within the
past 5 years (Jan 1, 2010-Oct 1, 2015) to identify randomised
trials of bioresorbable vascular scaffolds (BVS) versus metallic
drug-eluting stents. We did not use any language restrictions in
our search. We identified six candidate trials: ABSORB Il, ABSORB
Japan, ABSORB China, ABSORB IlI, EVERBIO II, and TROFI II.
Individual review of these trials showed non-significantly
different 1-year outcomes between the everolimus-eluting
Absorb BVS and the Xience cobalt-chromium everolimus-eluting
stent (CoCr-EES) for most clinical endpoints, with some
exceptions (lower all-cause mortality with BVS vs CoCr-EES in
ABSORB China, and greater subacute device thrombosis between
1and 30 days with BVS than with CoCr-EES in ABSORB II).
However, only two of these trials were powered for clinical
endpoints (ABSORB Ill and ABSORB Japan) and none were
sufficiently large to detect differences in low-frequency
endpoints between BVS and CoCr-EES.

Added value of this study

This patient-level, pooled meta-analysis of four trials in

3389 randomly assigned patients provides substantially greater
power to describe the safety and effectiveness profile of BVS
versus CoCr-EES than any of the individual studies alone.

Our analysis shows similar results for BVS and CoCr-EES for the
patient-oriented composite endpoint and the device-oriented

l-year clinical and angiographic outcomes, since
improved results with BVS compared with drug-eluting
stents are not expected to become evident until 3-5 years
after implantation. However, none of these trials were
powered to exclude small differences in composite
adverse event rates between devices, or to detect
differences in rarely occurring safety endpoints, and
their outcomes according to specific patient and lesion
characteristics are unknown. To further characterise the
relative risks and benefits of BVS, we therefore did a
patient-level, pooled meta-analysis of completed
randomised trials of BVS.

Methods

Study design and participants

For inclusion in this meta-analysis, we identified all
randomised trials of the Absorb BVS versus Xience
CoCr-EES in patients with stable coronary artery disease or
stabilised acute coronary syndromes in whom at least
1 year of clinical follow-up was available. We identified
relevant studies by searching MEDLINE, several
websites (www.tctmd.com, www.clinicaltrials.gov, www.
clinicaltrialresults.org, and www.acc.org), and abstracts
and presentations from major cardiovascular meetings
using the keywords “randomised clinical trial”,

composite endpoint at 1 year, which are arguably the most
important overall measures of patient-related and device-related
clinical outcomes. These findings were similar if the

two additional randomised trials with less than 1 year follow-up
(EVERBIO Il and TROFI II) were added. An increase in target
vessel-related myocardial infarction with BVS was observed,
which might be attributable to non-significant increases in
peri-procedural myocardial infarction and device thrombosis,
although no differences between the groups were noted in
cardiac or all-cause mortality, all myocardial infarction, or
revascularisation measures of efficacy.

Implications of all the available evidence

Despite BVS being a first-generation technology for which most
users are still learning the optimum implantation technique,
and despite the fact that in these trials BVS was compared
against CoCr-EES—the metallic drug-eluting stent with the
lowest rate of stent thrombosis—the aggregate of available
evidence supports the safety and effectiveness of BVS at 1 year
for treatment of patients with stable coronary artery disease
and stabilised acute coronary syndromes. Attention to
appropriate device sizing, adequate lesion preparation, and
routine high-pressure post-dilatation might further improve
the 30-day and 1-year outcomes of BVS. Long-term results
from the present and additional ongoing large-scale trials are
needed to ascertain whether or not the novel properties of BVS
result in improved late outcomes in patients with coronary
artery disease undergoing percutaneous coronary intervention.

“drug-eluting stent”, “everolimus-eluting stent”, and
“bioabsorbable (or “bioresorbable”) scaffold” (or “stent”).
Four trials met these criteria: ABSORB IL,* ABSORB Japan,’
ABSORB China,” and ABSORB III" (ClinicalTrials.gov
identifiers: NCT01751906, NCT01844284, NCT01923740,
and NCT01425281, respectively). We also identified two
randomised trials that were not included in the primary
analysis: EVERBIO II (follow-up only through 9 months)®?
and TROFI II (enrolment limited to patients with
ST-segment elevation myocardial infarction, and follow-up
only through 6 months).” The sponsor of the four ABSORB
trials (Abbott Vascular) and the principal investigators of
each study agreed to the data being pooled in a common
database. Each study was approved by the institutional
review board or ethics committee at each participating
centre, and all patients signed informed, written consent
before randomisation.

Outcomes and definitions

The main endpoints for this analysis were the patient-
oriented composite endpoint (all-cause mortality, all
myocardial infarction, or all revascularisation) and
the device-oriented composite endpoint of target lesion
failure (cardiac mortality, target vessel-related myo-
cardial infarction, or ischaemia-driven target lesion
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revascularisation). Mortality was subclassified as cardiac or
non-cardiac in origin; if its cause could not be determined,
it was classified as cardiac mortality. Peri-procedural
myocardial infarction was defined as an increase in
creatine kinase isoenzyme MB (CK-MB) to more than five-
times the upper limit of normal within 48 h after
percutaneous coronary intervention. Peri-procedural
myocardial infarction was also determined through the
use of the Society of Cardiac Angiography and
Interventions definition of a clinically relevant myocardial
infarction.” Spontaneous myocardial infarction, ischaemia-
driven target lesion revascularisation, and ischaemia-
driven target vessel revascularisation were otherwise
defined consistently across studies.” Device thrombosis
was defined according to the Academic Research
Consortium definite or probable criteria.’ Device success
(at the lesion level) was defined as successful delivery and
deployment of the study device at the intended target
lesion with attainment of a final in-device diameter
stenosis of up to 30% by quantitative coronary angiography
(or by visual estimate if quantitative coronary angiography
was unavailable). Procedural success (at patient level) was
defined as achievement of a final in-device diameter
stenosis of up to 30% by quantitative coronary angiography
(or by visual estimate if quantitative coronary angiography
was unavailable), with successful delivery and deployment
of at least one study scaffold or stent at each intended
target lesion without the occurrence of target lesion failure
during the hospital stay (for a maximum of 7 days).

All ischaemic endpoints were adjudicated in each study
by an independent clinical events committee masked to
device assignment after source document review.
Quantitative coronary angiography of the acute procedural

results was done in each study by an independent core
laboratory, with results reported within the confines of
the device (in-device) and over the device length plus
5 mm proximal and distal margins (in-segment), as
described previously.”

Statistical analysis

The main aims of this study were: to do a meta-analysis
of the four included studies, deriving summary treatment
effect estimates for the endpoints of interest; to generate
time-to-event curves and explore the temporal differences
in event rates between devices, with use of landmark
analysis where appropriate; to analyse the univariable
and multivariable determinants of 1-year adverse events;
and to explore the consistency of the major endpoints
across clinically relevant subgroups. To examine whether
or not the main results would be changed by the addition
of the TROFI II and EVERBIO II studies, we also
ascertained the study-level treatment effects for all six
trials in a post-hoc sensitivity analysis.

We studied the overall estimate of treatment effects
using a Mantel-Haenszel fixed-effects model, which is
preferred to a random-effects model when few events
(<5) occur in any of the treatment groups in the
component trials (as was the case for several endpoints,
eg, device thrombosis).” This model provides similar
results to an inverse variance-weighted model for
non-zero events. We used relative risks (RRs) and
95% Cls as summary statistics. We assessed heterogeneity
between trials with Cochran’s Q test and the I2 statistic,
in which values lower than 25% indicate low
heterogeneity, 25-50% represent moderate heterogeneity,
and 50% or higher indicate high heterogeneity.

ABSORB II® ABSORB Japan® ABSORB China*® ABSORB I1I**
ClinicalTrials.gov identifier NCT01425281 NCT01844284 NCT01923740 NCT01751906
Centres, n 46 38 24 193
Randomised patients, n 501 400 480 2008
Assigned to BVS, n 335 266 241 1322
Assigned to CoCr-EES, n 166 134 239 686
Study lesions allowed, n 2 2 2 2
Study vessels allowed, n* 2 2 2 2
Target lesion reference vessel diameter Maximum lumen 22.5t0 <375 mm by 22-5t0 <375 mm by 22-5t0 <3-75 mm by
diameter 2-25t0 3-8 mm  online QCA or visual online QCA or visual visual assessment (QCA or
by online QCA assessment assessment imaging allowed)
Target lesion length <48 mm <24 mm <24 mm <24 mm
Device overlap allowed? Yes For bailout only For bailout only For bailout only
1-year clinical follow-up complete 493 (98%) 397 (99%) 475 (99%) 1990 (99%)
Routine angiographic follow-up At 3 years At 13 months At 1year No

Primary endpoint

Total duration of follow-up

Angiographic
vasomotion at 3 years

5years

Target lesion failure at
1year

5years

Angiographic in-segment
late loss at 1 year

5years

Target lesion failure at
1year

5years

BVS=Absorb bioresorbable vascular scaffold. CoCr-EES=XIENCE cobalt-chromium everolimus-eluting stent. QCA=quantitative coronary angiography. *Maximum one lesion

per vessel.

Table 1: Major characteristics of the four randomised trials
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See Online for appendix

BVS (n=2164) CoCr-EES (n=1225) p value
Age, years 63 (56-71) 63 (56-70) 025
Male sex 1568/2161 (73%) 884/1223 (72%) 0-86
Body-mass index, kg/m? 28-8 (5:9) 285 (5-7) 0-17
Diabetes mellitus 652/2159 (30%) 367/1223 (30%) 091
Insulin-treated 207/2159 (10%) 120/1223 (10%) 0-83
Hypertension (medically treated) 1622/2161 (75%) 902/1223 (74%) 0-40
Hyperlipidaemia (medically treated) 1540/2161 (71%) 847/1223 (69%) 0-22
Current smoking 491/2161 (23%) 291/1223 (24%) 048
Previous percutaneous coronary intervention 716/2161 (33%) 372/1221 (31%) 011
Previous coronary artery bypass graft surgery 69/2161 (3%) 31/1221 (3%) 0-28
Previous myocardial infarction 457/2143 (21%) 268/1218 (22%) 0-65
Renal insufficiency* 145/1557 (9%) 76/922 (8%) 0-37
Pre-percutaneous coronary intervention evidence of ischaemia
Silent ischaemia 253/2160 (12%) 126/1223 (10%) 0-21
Stable angina 1194/2160 (55%) 652/1223 (53%) 027
Unstable angina 603/2160 (28%) 379/1223 (31%) 0-06
Recent myocardial infarction 66/2160 (3%) 49/1223 (4%) 014
Post-myocardial infarction angina 16/2160 (1%) 8/1223 (1%) 077
None 28/2160 (1%) 9/1223 (1%) 013
Aspirint 2108/2161 (98%) 1183/1223 (97%) 0-16
Platelet P2Y12 receptor inhibitor uset 2129/2161 (99%) 1198/1223 (98%) 022
Clopidogrel or ticlopidine 1615/2129 (76%) 945/1198 (79%) 0-047
Prasugrel or ticagrelor 514/2129 (24%) 253/1198 (21%) 0-047
Glycoprotein IIb/llla inhibitor use 148/1895 (8%) 98/1089 (9%) 0-26
Data are median (IQR), n/N (%), or mean (SD). BVS=Absorb bioresorbable vascular scaffold. CoCr-EES=XIENCE cobalt-chromium everolimus-eluting stent. *Estimated glomerular
filtration rate <30 mL/min per 1.73 m” or dialysis at the time of screening. fIndex procedure loading dose.
Table 2: Baseline clinical features and antiplatelet drugs (pooled across the four trials)

All analyses are by intention to treat. For all studies,
1-year follow-up included a window of 28 days on either
side of 1 year. Patients were included in the 1-year follow-
up analysis if 1-year follow-up was complete or if an event
occurred before 1 year. We ascertained the univariate
correlates of selected 1-year adverse events using the Wald
X2 test, adjusted by study. Independent predictors of 1-year
adverse events were determined by multivariable logistic
regression using backward selection, adjusted by study,
with the number of variables for each model carefully
chosen (according to their historical association with each
event in previous studies) to avoid overfitting (around ten
variables per event).” Pearson’s goodness-of-fit test
verified that each of the models was stable.

Demographic and baseline characteristics are
summarised by treatment group, as means and SDs for
continuous variables and as numbers and percentages
for categorical variables. We compared continuous data
using the t test, and binary data using Pearson’s y2 test
or Fisher’s exact test. Time-to-first-event curves were
displayed using Kaplan-Meier estimates, adjusted by
study, with between-group differences compared by the
Wald ¥2 test. The consistency of the treatment effect on
selected endpoints in relevant subgroups (adjusted for
study level) was assessed with formal interaction
testing. We used metafor (version 1.9-7) in R version 3.2

to do the meta-analysis.®” For all other statistical
analyses, we used SAS version 9.2.

Role of the funding source

The ABSORB trials and the present meta-analysis were
funded by Abbott Vascular (Santa Clara, CA, USA). The
funder was involved in data analysis for the present
study. GWS directed the present analysis and had full
access to all the data, prepared the report, and had final
responsibility for the decision to submit for publication.
The funder had the right to review but not approve the
final report.

Results

In the four trials, a total of 3389 patients were enrolled at
301 centres from North America, Europe, and the Asia-
Pacific region (table 1), of whom 2164 were randomly
assigned to BVS and 1225 to CoCr-EES. Tables 2 and 3
show the baseline clinical and angiographic features
according to randomly assigned device (pooled across the
four trials), and appendix pp 3—4 show the baseline features
by trial (pooled across randomisation). Baseline
characteristics were well matched between the two groups.
Around 30% of patients had diabetes mellitus and about
31% presented with unstable angina or recent myocardial
infarction (table 2). Two-thirds of target lesions were
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BVS (n=2164 patients, n=2275 lesions)

Lesions treated, n (any)* 1-1(0-4)
Target lesions treated, n 1.1(02)
One target lesion 2045/2164 (95%)
Two target lesions 115/2164 (5%)

Target coronary artery (lesion level)

Left main 1/2275 (<1%)
Left anterior descending 1046/2275 (46%)
Left circumflex 581/2275 (26%)
Right 647/2275 (28%)
Lesion characteristics (lesion level)
Calcification (moderate or severe) 623/2267 (28%)
Tortuosity (moderate or severe) 103/2268 (5%)
Eccentric 1823/2267 (80%)
Bifurcationt 751/2268 (33%)
Thrombus 8/2268 (<1%)
ACC/AHA class B2/C 1511/2270 (67%)
Quantitative measures (lesion level)
Reference vessel diameter, mm 2:68 (0-44)
Minimum luminal diameter, mm 0-96 (0-37)
Diameter stenosis, % 64-1% (12-4)
Lesion length, mm 13-1(5-6)

by visual estimate.

Data are mean (SD) or n/N (%). BVS=Absorb bioresorbable vascular scaffold. CoCr-EES=XIENCE cobalt-chromium everolimus-eluting stent. ACC=American College of
Cardiology. AHA=American Heart Association. *Randomised target lesions plus non-randomised non-target lesions in a separate epicardial coronary artery. tDefined by the
angiographic core laboratory as having a side branch with diameter 1.5 mm. The protocol of each study excluded bifurcation lesions with a side branch diameter 2-0 mm

CoCr-EES (n=1225 patients; n=1284 lesions)  p value
1.2 (0-4) 069
1.0 (0-2) 072

1162/1225 (95%) 066

61/1225 (5%) 0-67
0 1.0
575/1284 (45%) 0-49
357/1284 (28%) 0-14
352/1284 (27%) 051
339/1277 (27%) 0-55
59/1277 (5%) 0-91

1014/1273 (80%) 0-59

449/1274 (35%) 020
4/1275 (<1%) 1.0

887/1276 (70%) 0.07
269 (0-46) 027
0-95(036) 058

64-6% (12-0) 026
13-4(57) 0-09

Table 3: Baseline angiographic features (core laboratory assessments), pooled across the four trials

classified by the core laboratory as American College of
Cardiology or American Heart Association type B2 or C,
more than a quarter were moderately or severely calcified,
and roughly a third were bifurcation lesions (table 3).
Quantitative measures of target lesion length, severity, and
reference vessel diameter were similar between patients
randomly assigned to BVS and CoCr-EES (table 3).

Procedural and angiographic results for the randomised
groups are shown in table 4, and for each trial in
appendix p 5. Despite similar lesion length, total device
length was shorter for BVS than for CoCr-EES, although
maximum device diameter and inflation pressures per
lesion were similar. Post-dilatation was done more
frequently and intravascular imaging guidance was
slightly more common with BVS than with CoCr-EES.
According to quantitative coronary angiography, in-
device acute gain in minimal luminal diameter was
smaller with BVS than with CoCr-EES and the final
diameter stenosis was greater with BVS than CoCr-EES,
although post-percutaneous coronary intervention in-
segment diameter stenosis measurements were nearly
identical with both devices (table 4). Device success per
lesion and procedural success per patient were lower
with BVS than with CoCr-EES (table 4).

l-year follow-up was complete in 3355 (99%) of
3389 patients. Aspirin, adenosine diphosphate
antagonist, and combined dual anti-platelet therapy use

were similar between the groups, although the more
potent agents ticagrelor and prasugrel were used more
frequently with BVS than with CoCr-EES (appendix p 6).
The number of events in the pooled device groups and
the summary meta-analysis statistics for 21 ischaemic
endpoints are shown in table 5. The individual
meta-analyses are shown in appendix pp 22—42. Figure 1
shows selected time-to-event Kaplan-Meier curves. The
summary treatment effect for the 1-year relative rates of
the patient-oriented composite endpoint of death,
myocardial infarction, or revascularisation did not differ
significantly between BVS and CoCr-EES (RR 1-09
[95% CI 0-89-1-34], p=0-38; table 5). Similarly, the 1-year
relative rates of the device-oriented composite endpoint
(target lesion failure) did not differ between the two
devices (RR 1-22 [95% CI 0-91-1-64], p=0-17). However,
target lesion failure tended to be higher with BVS than
with CoCr-EES within 30 days, whereas target lesion
failure rates were similar between the two devices
between 30 days and 1 year (table 5). The relative rates of
cardiac and all-cause mortality and all myocardial
infarction  (including  peri-procedural or non-
periprocedural myocardial infarction, and non-target
vessel-related myocardial infarction) did not differ
significantly between the two devices, although target
vessel-related myocardial infarction was greater with
BVS than with CoCr-EES (table 5). A detailed classification
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BVS (n=2164 patients,  CoCr-EES (n=1225 p value
n=2275 lesions) patients, n=1284 lesions)
Study devices per patient, n 1-1(0-4) 1-1(0-4) 0-98
Total device length per lesion, mm 18-8(6-9) 19:6 (7-1) 0-0008
Overlapping study devices per lesion 159/2275 (7-0%) 95/1284 (7-4%) 0-65
Maximum device diameter per lesion, mm* 3-17 (0-41) 3-16 (0-43) 0-36
Maximum device pressure per lesion, atmospheres* 155 (3-2) 157 (3-3) 0-28
Post-dilatation done (per lesion) 1505/2275 (66-2%) 710/1284 (55:3%) <0-0001
Bailout device used (per lesion) 101/2275 (4-4%) 72/1284 (5-6%) 0-12
Intravascular ultrasound or optical coherence tomography guidance (per procedure) 512/2141 (23:9%) 246/1210 (20-3%) 0-02
Post-percutaneous coronary intervention quantitative measures (lesion level)
Reference vessel diameter, mm 2:71(0-44) 2.75 (0-45) 0-02
In-device
Acute gain, mm 1-41(0-45) 1.58 (0-43) <0-0001
Minimal luminal diameter, mm 2:37(0:39) 2-53(0-40) <0-0001
Diameter stenosis, % 12:4% (8-3) 7-5% (8-2) <0-0001
In-segment
Acute gain, mm 1.20 (0-45) 1-24 (0-45) 0-04
Minimal luminal diameter, mm 216 (0-40) 2-19 (0-43) 0-07
Diameter stenosis, % 19:9% (7-7) 19-9% (8-4) 0-96
Procedure duration, min 437 (23-7) 39.7 (215) <0-0001
Device success (per lesion) 2144/2243 (95-6%) 1265/1272 (99-4%) <0-0001
Procedure success (per patient) 2038/2148 (94-9%) 1176/1212 (97-0%) 0-003
Data are mean (SD) or n/N (%). BVS=Absorb bioresorbable vascular scaffold. CoCr-EES=XIENCE cobalt-chromium everolimus-eluting stent. *Device delivery system or
post-dilatation balloon.
Table 4: Procedural and angiographic results (core laboratory assessments), pooled across the four trials

of the wunderlying causes of target vessel-related
myocardial infarction in the two groups is in appendix p 7
Definite or probable device thrombosis at 1 year was
slightly more common with BVS than with CoCr-EE,
although this difference was not statistically significant
(table 5). Effectiveness measures, including ischaemia-
driven target lesion revascularisation, ischaemia-driven
target vessel revascularisation, and all revascularisation,
occurred at similar frequency in the BVS and CoCr-EES
groups (table 5). No significant heterogeneity between
the four studies was present for any of the assessed
endpoints (table 5). The main study-level treatment
effects were similar in a sensitivity analysis in which the
TROFI II and EVERBIO II trials were added to the
four ABSORB trials (appendix pp 8-15).

Appendix pp 16-21 show the significant unadjusted
correlates of selected adverse events. Multivariable
analysis showed no significant differences in the 1-year
rates of the patient-oriented composite endpoint, device-
oriented composite endpoint, myocardial infarction,
ischaemia-driven target lesion revascularisation, or
device thrombosis between BVS and CoCr-EES, although
target vessel-related myocardial infarction was higher
with BVS than with CoCr-EES (table 6). We noted no
significant interactions between treatment effects and
most subgroups for the 1-year relative rates of the patient-
oriented composite endpoint, except for diabetes
(CoCr-EES tended to perform better in non-diabetic

patients, but not in diabetic patients) and reference vessel
diameter (CoCr-EES tended to perform better in larger
vessels but not in smaller vessels; figure 2). We recorded
no significant interactions between treatment effects and
most subgroups for the 1-year relative rates of the device-
oriented composite endpoint of target lesion failure,
except for American College of Cardiology—-American
Heart Association lesion class (CoCr-EES tended to
perform better in non-complex A/B1 lesions but not in
more complex B2/C lesions; figure 3).

Discussion
In this patient-level, pooled meta-analysis from four
randomised trials of the Absorb BVS versus the Xience
CoCr-EES in 3389 patients with stable coronary artery
disease and stabilised acute coronary syndromes, the
overall relative rates of composite patient-oriented and
device-oriented adverse events did not differ significantly
between the two stents at 1-year follow-up. Target vessel-
related myocardial infarction was more common with
BVS than with CoCr-EES, although rates of all myocardial
infarction, cardiac mortality, and all-cause mortality did
not differ between the groups. Revascularisation
measures of efficacy at 1 year were also similar between
the two devices.

Very late restenosis and thrombosis are ongoing
concerns after drug-eluting stent implantation. The
permanent rigid frame common to all metallic stents
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BVS (n=2164) CoCr-EES (n=1225) Fixed-effects RR p value P p value for
(95% C1) heterogeneity
Patient-oriented composite endpoint (mortality, myocardial 255/2147 (11-9%) 129/1212 (10-6%) 1.09 (0-89-1-34) 0-38 51% 037
infarction, or revascularisation)
Device-oriented composite endpoint (target lesion failure) 141/2147 (6-6%) 63/1212 (5-2%) 122 (0-91-1-64) 0-17 0% 078
Early (0-30 days) 89/2154 (4-1%) 32/1222 (2:6%) 149 (1:00-2-22) 0-051 0% 0-91
Late (30 days-1 year; landmark) 53/2140 (2:5%) 31/1211 (2-6%) 0-97 (0-62-1-51) 0-90 0% 0-84
All-cause mortality 17/2147 (0-8%) 9/1212 (0-7%) 112 (0-47-2-69) 0-80 NA NA
Cardiac 8/2147 (0-4%) 4/1212 (0-3%) 126 (033-4-82) 074 NA NA
Non-cardiac 9/2147 (0-4%) 5/1212 (0-4%) 1.02 (0-32-3-25) 0-97 NA NA
All myocardial infarction 123/2147 (5:7%) 49/1212 (4-0%) 134 (0-97-1-85) 0-08 0% 0-71
Peri-procedural (Absorb IIl definition) 62/2126 (2:9%) 26/1196 (2-2%) 129 (0-82-2-03) 0-27 0% 0-75
Peri-procedural (SCAI definition) 16/2126 (0-8%) 9/1196 (0-8%) 0-97 (0-44-2-14) 0-94 0% 063
Non-peri-procedural (Absorb Il definition) 61/2144 (2-8%) 22/1211 (1-8%) 1-48 (0-91-2-40) 0-11 0% 093
Target vessel-related myocardial infarction 110/2147 (5:1%) 40/1212 (3-3%) 1-45 (1.02-2-07) 0-04 0% 0-80
Non-target vessel-related myocardial infarction 15/2147 (0-7%) 11/1212 (0-9%) 0-75 (0-34-1-66) 0-48 0% 0-94
All revascularisation 169/2147 (7-9%) 93/1212 (7-7%) 1.02 (0-80-1-30) 0-89 21.9% 028
Ischaemia-driven target lesion revascularisation 57/2147 (2-7%) 28/1212 (2-3%) 1-14 (0-73-1-79) 0-56 0% 0-91
Ischaemia-driven target vessel revascularisation 92/2147 (4-3%) 45/1212 (3-7%) 114 (0-80-1-62) 0-47 11-2% 0-34
Device thrombosis (definite or probable) 28/2130 (1-3%) 7/1204 (0-6%) 2.09 (0-92-4-75) 0-08 0% 0-40
Definite 24/2130 (1-1%) 6/1204 (0-5%) 2:06 (0-85-5:03) 011 0% 0-84
Probable 4/2130 (0-2%) 1/1204 (0-1%) 228(028-1851) 044 NA NA
Early (0-30 days) 20/2152 (0-9%) 6/1221 (0-5%) 176 (0.72-4-34) 022 0% 070
Late (30 days-1 year; landmark) 8/2128 (0-4%) 1/1204 (0-1%) 410 (0-52-32:56) 0-18 NA NA
Data are n/N (%); the denominator in each cell is the number of eligible patients (1-year follow-up or earlier event). BVS=Absorb bioresorbable vascular scaffold. CoCr-EES=XIENCE cobalt-chromium everolimus-eluting
stent. RR=risk ratio. NA=not applicable (cannot test for heterogeneity because no events were present in one cell in three of the four trials). SCAI=Society of Cardiovascular Angiography and Interventions.
Table 5: Meta-analysis summary for all ischaemic endpoints

straightens and fixes the external dimension of the vessel,
eliminates beneficial flow-related and pressure-related
vascular effects, and serves as a nidus for persistent
inflammation, neoatherosclerosis, and strut fracture.>?
By contrast, BVS are more conformable than metallic
drug-eluting stents, and restore cyclic pulsatility by
6 months and vasomotor responses by 12 months.*”
Through the removal of the mechanical constraints of a
metallic frame, BVS results in increased luminal
dimensions over a 5-year period because of adaptive
remodelling of the external elastic membrane, strut
resorption, and plaque regression—changes that are not
possible after implantation of a metallic drug-eluting
stent.®” Formation of a protective 150-200 pm thick
neointima after scaffold absorption might normalise
endothelial shear stress and stabilise the lesion site.***
Complete device bioresorption and replacement with a
contractile neomedia could thereby improve long-term
outcomes compared with metallic drug-eluting stents.
Removal of the nidus for late adverse events could be
especially important for young patients with coronary
artery disease undergoing percutaneous coronary
intervention and in those presenting with acute coronary
syndromes due to thrombosis of a lipid-rich plaque, in
which metallic drug-eluting stents heal poorly.” Other
potential benefits of BVS include avoidance of a so-called
full metal jacket in diffuse disease (facilitating later bypass

graft surgery if necessary), late unjailing of covered side
branches (potentially reducing ischaemia and restoring
access for future intervention), and compatibility with non-
invasive CT angiographic imaging (through avoidance of
the blooming artifact of metallic stents). Finally, the
cultural, religious, or personal preference of avoiding a
permanent implant is an important consideration for
some patients.

Large-scale randomised trials (eg, the ABSORB IV
trial in 5000 patients [ClinicalTrials.gov identifier
NCT02173379]) are necessary to establish whether or
not BVS implantation can improve the long-term
prognosis of percutaneous coronary intervention
compared with metallic drug-eluting stents. However,
these results will not be available for many years, and in
the meantime, use of this new technology needs
evidence that overall patient outcomes are not
compromised within the first year of implantation. This
consideration is especially important because BVS is a
first-generation technology with thicker struts than
contemporary metallic drug-eluting stents, and needs
greater attention to procedural technique to achieve
optimum results. Strut fracture can occur with excessive
over-dilatation, and under-expansion might be
associated with increased risks of scaffold thrombosis
and restenosis, especially in very small vessels. Even the
largest study reported so far—the ABSORB III trial with
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Figure 1: Time-to-first event curves for patients randomly assigned to Absorb BVS versus XIENCE CoCr-EES

The patient-oriented composite endpoint of death, myocardial infarction, or any revascularisation. (B) The device-oriented composite endpoint of target lesion
failure (cardiac death, target vessel myocardial infarction, or ischaemia-driven target lesion revascularisation). (C) All-cause mortality. (D) All myocardial infarction.
(E) Ischaemia-driven target lesion revascularisation. (F) Device thrombosis (definite or probable). Note that follow-up is censored at the time of first event, or at last
follow-up or at exactly 12 months (whichever occurred later), and therefore these rates differ slightly from the binary event rates in table 5. BVS= bioresorbable
vascular scaffold. CoCr-EES=cobalt-chromium everolimus-eluting stent. HR=hazard ratio.

2008 randomised patients"—was not sufficiently We therefore did the present patient-level, pooled
powered to exclude small clinically relevant differences meta-analysis from four randomised trials with a total
between BVS and CoCr-EES within the first year, or to of 3389 patients to have greater power to detect
examine outcomes in subgroups. differences in safety or effectiveness between BVS and
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Relative risk p value
(95% CI)

Relative risk p value
(95%Cl)

Patient-oriented composite endpoint (death, myocardial infarction,
or revascularisation)

Diabetes present 139 (1-15-1-68) 0-0008
Previous cardiac intervention 1-40 (1-16-1-69) 0-0006
Number of target lesions (=2 vs 1)~ 1-45 (1-16-1-82) 0-001
Any lesion with minimal luminal 137 (113-1-68) 0-002
diameter <median (0-93 mm)*

Any lesion with reference vessel 123 (1-01-1-51) 0-04
diameter <median (2-65 mm)*

Any ACC/AHA class B2 or C lesion 138 (111-1-73) 0-003
(vs class A or B1)*

BVS (vs CoCr-EES) 110 (0-90-1-34) 029

Device-oriented composite endpoint (target lesion failure:
cardiac death, target vessel-related myocardial infarction, or
ischaemia-driven target lesion revascularisation)

Diabetes present 1.56 (119-2-04) 0-002
Previous cardiac intervention 136 (1.03-1:78) 0-03
Any lesion with minimum luminal 137 (1-03-1-82) 0-03
diameter <median (0-93 mm)*

Any lesion with reference vessel 1.52 (1-14-2-03) 0-005
diameter <median (2:65 mm)*

Any ACC/AHA class B2 or C lesion 1.65(119-2-28) 0-002
(vs class A or B1)*

BVS (vs CoCr-EES) 123 (0-92-1-64) 014
Myocardial infarction, all

Diabetes present 1.61(1-20-2-15) 0-002
Previous cardiac intervention 1.60 (1-19-2-15) 0-002
Number of target lesions (=2 vs 1)~ 1-47 (1.03-2-08) 0-04
Any lesion with minimum luminal 142 (1-04-1-95) 0-03
diameter <median (0-93 mm)*

Any lesion with reference vessel 1.57 (1-13-2:16) 0-007
diameter <median (2:65 mm)*

Any ACC/AHA class B2 or C lesion 168 (1-18-2:41) 0-003
(vs class A or B1)*

BVS (vs CoCr-EES) 135 (0-98-1.-87) 0-052

Target vessel-related myocardial infarction

Diabetes present 1-61(1-17-2-20) 0-004
Any lesion with minimum luminal ~ 1-44 (1-03-2-02) 0-03
diameter <median (0-93 mm)*

Any lesion with reference vessel 173 (1-22-2:45) 0-002
diameter <median (2-65 mm)*

Any ACC/AHA class B2 or C lesion 178 (1-21-2-63) 0-003
(vs class A or B1)*

BVS (vs CoCr-EES) 1-44 (1-01-2-05) 0-04

(Table 6 continues in next column)

CoCr-EES. By contrast with a standard study-level meta-
analysis, a patient-level, pooled meta-analysis offers
three important advantages: time-to-event curves (and
landmark analysis) can be generated to elucidate the
temporal sequence of events; multivariable analyses can
be done to ascertain the individual predictors of
outcomes; and the consistency of treatment effects can
be analysed in clinically relevant subgroups.

The most important finding of the present study is
that the 1-year rates of the patient-oriented composite

(Continued from previous column)

Ischaemia-driven target lesion revascularisation

2.53(1-66-3-87) <0-0001
1.95 (1-24-3-06) 0-004

Diabetes present

Any lesion with reference vessel
diameter <median (2:65 mm)*
Any lesion with moderate or severe 176 (1-14-270) 0-01
calcification*

BVS (vs CoCr-EES) 1.08 (0-69-1-68) 073
Device thrombosis (definite or probable)

Diabetes present 2-88 (1-49-5-60) 0-002

Any lesion with reference vessel 3-28 (1-50-7-20) 0-003
diameter <median (2:65 mm)*
Any ACC/AHA class B2 or C lesion 2.91(1-13-7-46) 0.03

(vs class A or B1)*

BVS (vs CoCr-EES) 2:19 (0-96-4-98) 0-06
ACC=American College of Cardiology. AHA=American Heart Association.
BVS=Absorb bioresorbable vascular scaffold. CoCr-EES=XIENCE cobalt-chromium
everolimus-eluting stent. *Angiographic core laboratory determination. Device
randomisation was forced into each model. The following additional variables were
entered into the models for the patient-oriented composite endpoint, the
device-oriented composite endpoint, all myocardial infarction, and target
vessel-related myocardial infarction: age (median 63 years), sex, current smoking,
hypertension, hyperlipidaemia, diabetes, previous myocardial infarction, previous
cardiac intervention, presentation with unstable angina/recent myocardial
infarction (vs stable ischaemic syndrome), number of target lesions (22 vs 1), platelet
P2Y12 receptor inhibitor loading with prasugrel or ticagrelor (vs clopidogrel or
ticlopidine), reference vessel diameter (any lesion <median 2-65 mm), minimum
luminal diameter (any lesion <median 0-93 mm), lesion length (any lesion <median
12-16 mm), any ACC/AHA class B2/C lesion (vs class A/B1), any left anterior
descending lesion, any lesion with moderate or severe calcification, and any
bifurcation lesion. The following additional variables were entered into the models
for ischaemia-driven target vessel revascularisation: diabetes, presentation with
unstable angina or recent myocardial infarction, number of target lesions, platelet
P2Y12 receptor inhibitor loading with prasugrel or ticagrelor, reference vessel
diameter, minimum luminal diameter, lesion length, any ACC/AHA class B2/C lesion,
any left anterior descending lesion, any lesion with moderate or severe calcification.
The following additional variables were entered into the model for device
thrombosis: diabetes, reference vessel diameter, lesion length, presentation with
unstable angina or recent myocardial infarction, and any ACC/AHA class B2/C lesion.

Table 6: Independent baseline predictors of 1-year ischaemic events by
logistic regression

endpoint of death, myocardial infarction, or
revascularisation were similar with BVS and CoCr-EES.
The 1-year rates of the device-oriented composite
endpoint of cardiac death, target vessel-related
myocardial infarction, or ischaemia-driven target lesion
revascularisation also did not differ significantly with
BVS and CoCr-EES. These outcomes were similar after
multivariable adjustment for small differences in
baseline variables, and when the TROFI II and
EVERBIO 1I trials were included. Patient-related and
device-related treatment effects were consistent across
most clinically relevant subgroups analysed. These
findings therefore provide reassurance that overall
patient-related and device-related outcomes within the
first year are not substantially compromised with use of
BVS. These results are especially noteworthy because
the comparator device in the four trials was the
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% (n/N) Absorb BVS XIENCE CoCr-EES 1-year patient-oriented Relative risk Pineraction
(n=2164) (n=1225) composite endpoint (95%Cl)
risk ratio (95% Cl)
Age (years) 0-86
<63 (median) 47-6% (1610/3384)  11.5% (115/1002) 10-3% (61/591) AL— 1.06 (0-79-1-42)
=63 (median) 52:4% (1774/3384)  12:2% (140/1145) 11-0% (68/621) —i— 112 (0-86-1-48)
Sex 0-79
Female 27-5% (932/3384) 12:9% (76/589) 11:0% (37/335) —i— 114 (0:79-1-65)
Male 72:5% (2452/3384)  11-5% (179/1558) 10-5% (92/877) —— 108 (0-85-1:37)
Diabetes 0-03
Present 30-1% (1019/3382)  13-8% (89/647) 16-3% (59/363) — 0-84 (0-62-113)
Absent 69-9% (2363/3382)  11.0% (165/1498) 8.2% (70/849) — . 132 (1:01-1-73)
Previous cardiac intervention 0-76
Yes 337% (1140/3382)  14-5% (108/746) 13-6% (52/382) T — 1.06 (0-78-1-44)
No 66-3% (2242/3382)  10-5% (147/1401) 9-2% (76/828) — - 113 (0-87-1-47)
Presentation 036
Acute coronary syndrome 32:4% (1097/3383) 10-8% (71/660) 10-6% (45/423) —— 0-97 (0-68-1-38)
Stable coronary artery disease 67-6% (2286/3383)  12-4% (184/1486) 10-6% (84/789) . 117 (0-92-1-50)
Target lesions (n) 029
1 94-8% (3207/3383)  11-9% (242/2032) 10-4% (120/1152) - 1.13(0:92-139)
=2 5:2% (176/3383) 11:3% (13/115) 15:0% (9/60) L 0-74 (0-33-1-64)
P2Y12 loading 0-06
Clopidogrel/ticlopidine 77-0% (2560/3323)  112% (180/1606)  10-9% (102/939) —.— 1.01 (0-80-1-27)
Prasugrel/ticagrelor 23.0% (763/3323) 14-1% (72/510) 8:5% (21/246) ——l—— 164(1.04-2:61)
Reference vessel diameter (mm) 0-045
<2-65 (median) 50-9% (1716/3372)  13-0% (144/1108)  14-1% (84/596) — . 0-93 (0-73-1-20)
>2.65 (median) 49-1% (1656/3372)  10-7% (111/1034) 7-4% (45/611) B 140 (1-00-1-95)
Minimum luminal diameter (mm) 0-67
<0-93 (median) 51-4% (1734/3372)  13:9% (152/1095) 12:9% (81/627) —i— 107 (0-83-1-38)
>0-93 (median) 48-6% (1638/3372)  9-8% (103/1046) 8:3% (48/581) — - 114 (0-82-1:58)
Lesion length (mm) 0-99
<1216 (median) 487% (1643/3371)  11:.9% (124/1040)  10-6% (62/587) 110 (0-82-1-46)
>12.16 (median) 513% (1728/3371)  11-9% (131/1101) 10-6% (66/620) 111 (0-84-1-46)
ACC/AHA lesion class 1.00
B2/C 68-7% (2320/3376)  13-1% (191/1455) 11.7% (100/853) 1.11(0-88-139)
A/B1 31:3% (1056/3376) 9-3% (64/690) 8-2% (29/355) 1.08 (0-71-1-65)
Left anterior descending coronary artery lesion 0-07
Yes 47-9% (1619/3383)  10-3% (107/1040)  11-2% (64/569) 0-90 (0-67-1-21)
No 52.1% (1764/3383)  13-4% (148/1107)  10-1% (65/643) 130 (0-99-1.72)
Lesion calcification 0-99
Moderate/severe 28.0% (943/3369) 13:6% (82/605) 12:3% (41/334) 110 (0:78-1:57)
None/mild 72:0% (2426/3369)  11-2% (172/1535) 10-1% (88/873) 1.09 (0-85-1-39)
Bifurcation lesion 0-59
Yes 35-0% (1178/3368)  13-1% (96/735) 10-8% (47/437) 118 (0-85-1:64)
No 650% (2190/3368)  112% (158/1406)  10-5% (81/768) 1.05 (0-82-136)
T T T 1
05 1.0 2.5 5-0
“+— —>
Favours Absorb BVS Favours XIENCE CoCr-EES

Figure 2: Subgroup analyses for the pooled 1-year rates of the patient-oriented composite endpoint of all-cause mortality, all myocardial infarction, or all

revascularisation in patients randomly assigned to BVS versus CoCr-EES

The p value for interaction represents the likelihood of interaction between the variable and the relative treatment effect. BVS= bioresorbable vascular scaffold.
CoCr-EES=cobalt-chromium everolimus-eluting stent. ACC=American College of Cardiology. AHA=American Heart Association.

CoCr-EES, which is the metallic drug-eluting stent
associated with the lowest rate of stent thrombosis and
greatest freedom from adverse events.* Additionally,
BVS was used for the first time by most of the
investigators in these studies, and historically
interventional device-related outcomes have improved
over time with increasing experience.

Nonetheless, some differences between devices were
evident that warrant discussion. In particular, although
overall rates of myocardial infarction were not
significantly increased with BVS, target vessel-related
myocardial infarction occurred more frequently with
BVS than with CoCr-EES, due in part to non-significant
increases in peri-procedural myocardial infarction and
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% (n/N) Absorb BVS XIENCE CoCr-EES 1-year device-oriented Relative risk Piteraction
(n=2164) (n=1225) composite endpoint (95% Cl)
risk ratio (95% Cl)

Age (years) 0-79
<63 (median) 47-6% (1610/3384)  63% (63/1002) 5-1% (30/591) — i 116 (0-76-1-78)

263 (median) 52:4% (1774/3384)  6-8% (78/1145) 53% (33/621) —— - 1.27 (0-86-1-89)

Sex 079
Female 27:5%(932/3384)  7:6% (45/589) 57% (19/335) — - 128 (0-76-2:15)

Male 72:5% (2452/3384) 6-2% (96/1558) 5-0% (44/877) — 119 (0-84-1-69)
Diabetes 013
Present 301% (1019/3382)  8.2% (53/647) 8:5% (31/363) —,— 0-94 (0-61-1-43)

Absent 69-9% (2363/3382)  5-8% (87/1498) 3-8% (32/849) — - 1.51 (1-01-2-25)

Previous cardiac intervention 058
Yes 337% (1140/3382)  8.0% (60/746) 71% (27/382) — 112 (0-73-1-74)

No 66:3% (2242/3382)  5-8% (81/1401) 4-2% (35/828) -, 133 (0:90-1-96)
Presentation 0-27
Acute coronary syndrome 32:4% (1097/3383) 5-5% (36/660) 5:2% (22/423) — ., 0-95 (0:56-1-60)

Stable coronary artery disease 67-6% (2286/3383) 7-1% (105/1486) 5-2% (41/789) +—— 1-37(0-96-1-94)

Target lesions (n) 0-84
1 94-8% (3207/3383)  6:5% (132/2032) 5-1% (59/1152) - 1.24(0-92-1-67)

=2 52% (176/3383) 7-8% (9/115) 67% (4/60) +— 1.01(0:33-3:09)

P2Y12 loading 0-26
Clopidogrel/ticlopidine 77-0% (2560/3323)  6-4% (102/1606) 53% (50/939) — - 115 (0-83-1:60)
Prasugrel/ticagrelor 23-0% (763/3323) 7-3% (37/510) 4-1% (10/246) e 1.77 (0-90-3-51)
Reference vessel diameter (mm) 033
<2:65 (median) 50-9% (1716/3372)  7-9% (88/1108) 7-2% (43/596) — - 1.08 (0-76-1-54)

22:65 (median) 49-1% (1656/3372)  5:1% (53/1034) 3-3% (20/611) +—- 1.52 (0-91-2:53)
Minimum luminal diameter (mm) 0-62
<0-93 (median) 51-4% (1734/3372) 7-8% (85/1095) 6-5% (41/627) —ri— 115 (0-81-1-65)

20-93 (median) 48-6% (1638/3372)  5-4% (56/1046) 3-8% (22/581) —— 1:38(0-85-2-24)

Lesion length (mm) 0-22
<1216 (median) 487% (1643/3371)  6:9% (72/1040) 4-4% (26/587) +—,— 1-48 (0-96-2-29)

21216 (median) 51:3% (1728/3371) 6:3% (69/1101) 5-8% (36/620) 1.05 (0-71-1-55)
ACC/AHA lesion class 0-03
B2/C 68-7% (2320/3376)  7-1% (103/1455) 6-6% (56/853) 105 (0-77-1-44)

A/B1 31:3% (1056/3376) 5-5% (38/690) 2-0% (7/355) ———p 2:62(118-581)

Left anterior descending coronary artery lesion 0-07
Yes 47-9% (1619/3383)  6-0% (62/1040) 6-2% (35/569) —— 092 (0-62-138)

No 52:1% (1764/3383)  7:1% (79/1107) 4-4% (28/643) —- 1.61 (1-06-2-45)

Lesion calcification 017
Moderate/severe 28-0% (943/3369) 7-8% (47/605) 8:1% (27/334) —, 0-95 (0-61-1:50)
None/mild 72:0% (2426/3369)  6:1% (93/1535) 4-1% (36/873) — 1.41(0-97-2:05)
Bifurcation lesion 0-93
Yes 35:0% (1178/3368)  7-2% (53/735) 5:7% (25/437) — - 1.21(076-1:92)

No 65-0% (2190/3368)  6-3% (88/1406) 4-9% (38/768) —- 1.22 (0-85-1.77)

0!5 1.0 2!5 5!0
+— —>
Favours Absorb BVS  Favours XIENCE CoCr-EES

Figure 3: Subgroup analyses for the pooled 1-year rates of the device-oriented composite endpoint of target lesion failure (cardiac mortality, target
vessel-related myocardial infarction, or ischaemia-driven target lesion revascularisation) in patients randomly assigned to BVS versus CoCr-EES

The p value for interaction represents the likelihood of interaction between the variable and the relative treatment effect. BVS= bioresorbable vascular scaffold.
CoCr-EES=cobalt-chromium everolimus-eluting stent. ACC=American College of Cardiology. AHA=American Heart Association.

device thrombosis with BVS. However, most peri-
procedural myocardial infarctions are not prognostically
important,* and clinically relevant large peri-procedural
myocardial infarction according to the Society of Cardiac
Angiography and Interventions criteria occurred in only
0-8% of patients with each device. Although not
significant, a 0-6% absolute increase in definite device

thrombosis contributed to the 1-0% absolute difference
in non-peri-procedural target vessel-related myocardial
infarctions with BVS compared with CoCr-EES, with the
remainder attributed to target vessel-related myocardial
infarctions not related to device thrombosis. Device and
procedure success rates were also somewhat lower with
BVS than with CoCr-EES, and the greater strut thickness
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and post-percutaneous coronary intervention in-device
diameter stenosis with BVS than with CoCr-EES might
have contributed to these target vessel myocardial
infarction-related events. Improved procedural technique
with BVS (more aggressive plaque modification before
BVS implantation, routine high-pressure non-compliant
balloon post-dilatation to ensure adequate scaffold
expansion, and more frequent use of intravascular
imaging to optimise lesion coverage and scaffold
dimensions) might further reduce thrombosis rates.
Nonetheless, neither cardiac nor all-cause mortality were
increased with BVS, and all measures of clinical
effectiveness at 1-year were similar with BVS and
CoCr-EES, which was indicative of the similar in-segment
luminal dimensions achieved.” Combined with the
overall similar rates of the patient-oriented composite
endpoint and device-oriented composite endpoint, these
findings support the safety and effectiveness of BVS use
at 1 year for treatment of patients with stable coronary
artery disease and stabilised acute coronary syndromes.
Several limitations of this meta-analysis should be
mentioned. We excluded two small randomised trials
(TROFI IT and EVERBIO II, with reported follow-up data
in 189 and 158 patients, respectively) from the primary
meta-analysis because both had follow-up duration
shorter than 1 year, and the TROFI II trial restricted
enrolment to patients with ST-elevation myocardial
infarction.”” However, in a sensitivity analysis, the main
study-level treatment-related effects were not changed
substantially by the inclusion of these two studies.
Second, although this is the largest study so far of BVS
versus metallic drug-eluting stents, even the present
analysis of 3389 patients (or 3736 patients if we include
those from TROFI II and EVERBIO II) does not have
sufficient power to detect very small differences in low
frequency events, such as device thrombosis and
mortality. In this regard, insights into the precision of the
present study can be gained by examining the 95% ClIs
around the point estimates of the treatment effects.
Third, the subgroup analysis is inherently underpowered,
and interaction testing was not adjusted for multiple
comparisons. Consequently, all subgroup findings
should be regarded as hypothesis-generating, although
several borderline significant interactions were observed
which deserve further study. Fourth, since the completion
of these studies, the importance of optimum technique
for BVS implantation has become more widely
appreciated, with a premium placed on aggressive lesion
preparation, optimum device sizing, and routine post-
dilatation to achieve maximal scaffold expansion. Further
research is needed to ascertain the extent to which these
measures improve peri-procedural and 1-year outcomes
of BVS. Additionally, the slightly greater use of prasugrel
and ticagrelor with BVS compared with CoCr-EES might
have reduced scaffold thrombosis rates. Fifth, all the
trials included in the present study excluded very high-
risk patients and those with complex lesions, such as

chronic total occlusions, very long lesions, bifurcations
with large side branches, and ST-elevation myocardial
infarction (except for TROFI II). Dedicated studies are
needed to establish the performance of BVS in these
scenarios. Sixth, the present study results apply strictly to
the first-generation BVS, and not to other polymeric or
metal-based bioresorbable scaffolds. A second-generation
BVS with thinner struts and improved expansion
characteristics is under development, and might improve
outcomes compared with the device studied in this
report. Finally, the ultimate benefit-risk assessment of
BVS as compared with metallic drug-eluting stents
awaits the 5-year results from ongoing large-scale trials,
especially the ABSORB 1V trial.

In conclusion, in the present meta-analysis of
randomised trials of the Absorb BVS versus Xience
CoCr-EES, BVS resulted in non-significantly different
overall rates of composite patient-oriented and device-
oriented adverse events at 1-year follow-up.
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